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The Examiner responded to Applicants arguments submitted in the Amendment filed 
on April 17, 2001. Many of the responses are moot in view of the new rejections citing different 
combinations of references from those in the prior office actions. One issue that remains is whether 
Patrick et al. discloses the use of both high frequency (HF) RF energy and low frequency (LF) RF 
energy. The Examiner appears to maintain that it does. At Page 6 of the Office Action, the 
Examiner states: "However, Patrick et al does discuss applying either or both HF or LF power to the 
chamber electrodes (column 1, lines 49-53)." This statement is somewhat ambiguous due to the 
improper usage of the English language in the phrase "either or both HF or LF power." 

In any event, Patrick et al. clearly does not disclose the use of both HF and LF RF, 
but states at column 1, lines 49-53: "This RF energy may be low frequencies (below 550 KHz), high 
frequencies (13.56 MHz), or microwaves (2.45 GHz)." The use of a singular "RF energy" and of the 
word "or" clearly indicates that Patrick et al. does not disclose the use of both HF and LF RF as 
alleged by the Examiner. Therefore, the Examiner's position on what Patrick et al. discloses in this 
regard is completely without merit. 
Claims 3-6. 11-14, 19, 2L 23. and 27-29 

Independent claim 11 and claims 3, 4, 6, 12-14, 19, 21, and 23 depending therefrom 
stand rejected under 35 U.S.C. § 103(a) as being unpatentable over Ohmi in view of Patrick et al. 

Claim 1 1 recites that the impedance monitor comprises a first impedance probe 
electrically coupled to the HF electrode to measure the impedance at the HF electrode and a second 
impedance probe electrically coupled to the LF electrode to measure the impedance at the LF 
electrode. A processor is coupled with the impedance monitor for adjusting processing conditions of 
the deposition chamber based on measurements by the first impedance probe and the second 
impedance probe. Applicants believe claim 1 1 is patentable over the references because, for 
instance, they do not teach or suggest the recited impedance monitor and processor, v 

The Examiner alleges that Ohmi discloses an LF electrode (104) and an HF electrode 
(107). Applicants note that Ohmi discloses a "first high-frequency power source" and a "second 
high-frequency power source" (see Abstract; col. 6, line 62, to col. 7, line 6). The electrode (104) is 
a second high-frequency electrode at a frequency of 100 MHz, not an LF electrode. 

Moreover, Ohmi does not teach or suggest an impedance monitor comprising a first 
impedance probe electrically coupled to the HF electrode to measure the impedance at the HF 
electrode and a second impedance probe electrically coupled to the LF electrode to measure the 
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impedance at the LF electrode. The Examiner alleges that Patrick et al. discloses measuring the 
chamber impedance. The Examiner concedes that Patrick et al. does not disclose the use of a 
substrate holder as a low frequency (LF) electrode and a different high frequency (HF) electrode. 
The Examiner alleges, however, that Patrick et al. discusses applying either or both HF or LF power 
to the chamber electrodes, and that Patrick et al. discloses measuring the chamber impedance. 

Applicants note that Patrick et al. at column 1, lines 49-53 states: "This RF energy 

may be low frequencies (below 550 KHz), high frequencies (13.56 MHz), or microwaves (2.45 

/ 

GHz)." As explained above, Patrick et al. clearly does not disclose the use of both HF RF energy 
and LF RF energy as alleged by the Examiner, v 

In short, nothing in Ohmi and Patrick et al. teaches or suggests first and second 
impedance probes to measure impedance at the HF and LF electrodes, and a processor for adjusting 
processing conditions based on the measurements. 

Furthermore, the two impedance probes as recited in claim 1 1 are novel and produce 
new and unobvious^sults. Measuring the impedance separately at the HF electrode and at the LF 
electrode can provide important information regarding the system and the process. For instance, the 
specification at page 25, line 25 to page 27, line 14 (Figs. 8-10) describes the use of independent 
impedance measurements at the HF and LF electrodes in conjunction with other measurements such 
as phase angle and current intensities to analyze the effects on ion bombardment, wet etch rate, and 
other film properties. Thus, the claimed system produces new and unobvious results. 

For at least the above reasons, Applicants respectfully submit that independent claim 
11, and claims 3, 4, 6, 12-14, 19, 21, and 23 depending therefrom, are patentable. 

Claims 5 and 27-29 stand rejected under 35 U.S.C. § 103(a) as being unpatentable 
over Ohmi in view of Patrick et al., and further in view of Boys et al. The Examiner asserts that it 
would have been obvious to consider the pressure control system as allegedly described in Boys et 
al. to be an obvious extension to the Patrick et al. control system and impedance data collection and 
processing. 

Applicants note that Boys et al. does not cure the defects of the other references since 
Boys et al._also fails to disclose or suggest the impedance monitor and processor as recited in claim 



1 1 from which claims.5~and^7 ^9 depen d. Moreover, claim 27 recites that the processor is 
configured to adjust a pressure in the deposition chamberb^sed on measurements by the first 
impedance probe and the second impedance probe, plaim 28 recites that the processor is configured 
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to adjust at least one of a high frequency RF power level of the power source and a low frequency 
RF power level of the power source, based/bn measurements by the first impedance probe and the 
second impedance probe. Claim 29 reci that the processor is configured to adjust a setting of the 
impedance tuner based on measuremems by the first impedance probe and the second impedance 
probe. These features are completely absent from Boys et al. Therefore, claims 5 and 27-29 are 
patentable. 

Claims 16, 24. and 30 

Independent claim 16 and claim 24 depending therefrom stand rejected under 35 
U.S.C. § 103(a) as being unpatentable over Ohmi in view of Patrick et al. Claim 30 depends from 
claim 24, and stands rejected under 35 U.S.C. § 103(a) as being unpatentable over Ohmi in view of 
Patrick et al., and further in view of Boys et al. 

Applicants respectfully assert that claims 16 and 24 are patentable because, for 
instance, the references do not disclose or suggest the variable c ^acito r^d^matc hing network as^ * 
recited in claim 16 from which claim 24 depends. Claim 30 depends from claim 24, and further N 
recites that the computer processor is configured to adjust a pressure in the deposition chamber 
based on measurements by the first impedance probe and the second impedance probe, which is 
neither taught nor suggested in the references. 

The Examiner alleges that Patrick et al. discloses variable capacitors (106, 108) and / 
matching network (120; Fig. 2A) suitable for use in the matching circuit of Ohmi. Patrick et al. 
discloses a matching network (120) having variable capacitors (106, 108). It does not teach or 
suggest a matching network coupled to a high frequency RF generator and the gas manifold, wherein 
the matching network has capacitors that are different than the variable capacitor which is 
electrically coupled to the chamber and controllablv coupled to the processor wherein th e processor 
adjusts a capacitance level of the variable capacitor to vary the impedance of the plas ma in response 
to an output of the impedance monitor . Moreover, the Examiner has not identified any suggestion in 
the references to combine Ohmi and Patrick et al., or how the variable capacitors and matching 
network of Patrick et al. can be adapted in the matching circuit of Ohmi. 

For at least the foregoing reasons, claims 16, 24, and 30 are patentable. 
Claims 20 and 26 

Independent claim 20 and claim 26 depending therefrom stand rejected under 35 
U.S.C. § 103(a) as being unpatentable over Ohmi in view of Patrick et al. 
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Applicants respectfully assert that claims 20 and 26 are patentable because, for 
instance, the references do not disclose or suggest the variable capacitor and matching network as 
recited in claim 20 from which claim 26 depends. Not only is there no motivation to combine these 
references, but neither references teach or suggest a matching network having capacitors that are 
different than the variable capacitor which is electrically coupled to the chamber and controllablv 
coupled to the processor wherein the processor adjusts a capacitance level of the variable capacitor 
to vary the impedance of the plasma in response to an output of the impedance monitor . 

For at least the foregoing reasons, claims 20 and 26 are patentable. 

CONCLUSION 

In view of the foregoing, Applicants believe all claims now pending in this 
Application are in condition for allowance. The issuance of a formal Notice of Allowance at an 
early date is respectfully requested. 

If the Examiner believes a telephone conference would expedite prosecution of this 
application, please telephone the undersigned at 650-326-2400. 

Respectfully submitted, 

Chun-Pok Leung 
Reg. No. 41,405 
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